A single dose of metyrapone caused long-term dysregulation of the hypothalamic-pituitary-adrenal axis in the rat.
There is evidence that metyrapone (MET), apart from its inhibition of 11-beta steroid hydroxylation, may exert some stress-like effects in the brain, including the activation of the hypothalamic-pituitary-adrenal (HPA) axis and the induction of c-fos. Since a single exposure to some stressors has been found to exert long-term effects on the HPA axis, we hypothesized that a single dose of MET (200 mg/kg, s.c.) could exert even stronger effects, due to the combination of its stressful properties with the lack of constrain of the HPA axis by glucocorticoids. Whereas the inhibitory effect of the drug on corticosterone secretion lasted less than 24 h, its stimulatory effect on the HPA axis could be seen for at least 2 days after the injection. Surprisingly, on day 8, an exacerbated HPA response to immobilization stress was observed in MET rats, despite complete normalization of resting levels of HPA hormones. At this time it was also observed, under basal conditions, increased levels of mRNA for CRH and arginin-vasopressin in the parvocellular region of the paraventricular nucleus of the hypothalamus (pPVN), along with reduced mRNA for glucocorticoid receptors in dentate gyrus and hippocampus CA1, but not in pPVN or medial prefrontal cortex. These data suggest that a single MET administration can exert a marked and long-lasting dysregulation of both resting and stress-induced activity of the HPA axis. Thus, attention should be paid to these properties when using the drug to study the functional role of glucocorticoids.